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(54) eiaa sjissjisi gioi^B a sa. 



e arss eibHEi s^rsa^iai .aoi&H sj.saorae ass. as*-#Aiswite kg dc sshmi sie 
sis^xisi w&m guism, ef§@ 4= sib ejma sjis^?i°i xiioigfs si sxioy 

a"& soia. ma ah g.igg g,^^i°i nMNeioii ggsifc: oc laagfi agsm, dc saa°j 
oi sias.sEfe nagfAioii &3?;>i2i ?ii mmM m^si^ 3&nwi±flSfis s? pfc aioisissi § 

2*8 25AI2JQ. 



£5 



2!tHS g3|£S}|v 



SMIM 

£ 1_e'5EH 31*011 PS 81 WEI S?ISsD|2) flICH .?£!£, ... 
E 28 S tt$0|| dig eitHEi S3I2ESDI2I '39101 ?SE; 

e 3g s gfg2i oc agf 3x14 «e».'ai5 

E 4b S.tfS'OB CQE 2J8J9 g3|£3K?l°| DC 32)'SS) 3)^£. 
E 5b g'ttSOII COg 2JtHE| §?I22P|2| flIOl HE, 
E 68 £ 5°| NEXT£ JJIOI HE. 

* £221 .^Q>gO||. EH'Sf ¥i£| . * 
11,21: Si!HIO)V 65 : OKOiaSg^EI 
13 : tf!AH^XI¥ 23 : EMI SB ' ■ 
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25 : EMS 1EH 27,35,37 : HaiOl 

29 : a# 30 .: /H XI gAH¥ 

31':.48f i» — 33 : 2! 2EH 

41 : §#5IS 43 : S3 3^ 

45 : PFC 10l¥ 47 : IGBT £?li!:£:AH 

49 : C10I2E 51 : IPM 

53 : B*7L 



stssi ms> 

a"-»as eima S7ii&si7i2i 'jgioisret ai sxioii'ae 32s, cm amint: fee dc ssron sie 
sis^ihsi m^s g^isia, »as.?ss w§ ^ eima S7i£si7i2i hoi»b 91 sxioii 
as 20101. 

971 S»3lte ^LHSI g7|g 8E. =3011 1E|£1 7|§ »§1§1 #913 $?XIS|7| flgv SMOICf'. 0|§ Ell 

■a. 01s wife gma Aiee as^as, 3isoii.& #ui* aset t+ssfois s&ssm. ae ^m°i £ 

ES 5S8HJI,' 4!LHS| S7IS SH3S SS#EHS- SSfiCf. OlSfjfl 571 SS17I21 3S.3flt°| B°l 
XllgOl S»^SS «fCH. AIS9SAH ±d|»SS feg CHIUJI AIS S#31, SI. AlgOII fi!E| 

e hiss e^s^i gaa. 

se. 7is a siaioiiah nam ssoiiah ?tans'ai a*i7i7i§2i aisoi ^chss/h s*s u£fsi 7i? 

OIIAHfe XIIS2I A|g 01&I7HI gfSOIIAH ^X||A|3ia 81 MS, ^fll SHIS 14= 

sifeai . oi3ds aissi Aigoi oi^oig an, a£ni7i 3i7i oil oixife sss.sisxis- eh. 

,se* 201a. • 

asm S2H2I eime s?isa7ife ^»i aism sxiis ah^sixi ssrs sraaoi. .aiap. 

Clgg £ 13 S2E8HAH SBH2I eiBIEH S7I2E37I2I g»|§0|| CDoHAH SO #AII817|| #H£i7|3 ffQ. 

g5H 2J oiBIEH S7|£317|2| XllOlalSfe, 2 1011 EAISII1 2ii= d|21 adj. ^UI7|(£A|5|X| 8m)21 3 
6!§>g5|7| flgh SaSI<HS|£¥(101)7> ^WSCK #7| §a*IICHS|3¥(101)fe ^£I7|°| ^ 

nes aaasss moisife ojoiasa»s(EAi8ni 8fg)3¥EH ass &o\m ^upis a^thci. 
iaeia- #«!»i6ias¥(ioi)t gupisva asae. ass eisjshot ^£i7i ut°i oioiasnsEHoii 

£!7h§M= &SShC1. .,' . 

3 dlH 2JWEH 57I5S7ISI X||01SI3fe. EJ^IEIb 22*2 BlSl 201* SI7HS ¥l£h EMI (°f itO|^)S 
£1(103)21, EMS(20I£ LA 3 MBS (105)3. gj^£|fe af?a£10ll SSS AHJiagh§ HI7ISPI ?!& AH XI 
2jAHm(104)S SSfiU. 3£IH S7|£S17|2| ##^§A|0|| -#£|7|2| S^SSf S^olfe ■ Sd Bll 
01(107)21, ggjaWl gJXIo171 ?TSh PTCM -SSghCI. 5E§1. ^2171011 S = b axil aWM S#olfe 

a# siH^sojf 109)21. a^/yssi as- E^m ?is 4gf sm(iid21, &oi 4^ ^«(in)°i 

•»IOI» -9ie 4» B 21101(115)21. ^2| Si(113), ^71 ^2IS!2| 7|S5fe ^eilOI(117)M 5»» ' 

Q. . . • 

EES, gJtHEH 57I5S17I2I SlOiaSb. gj^ jn^a^s M51AI C10I2ES ^^SlOia §#£1^011 £1 
SHAH DCaglSS. SSSIfe §#21^(119)21, ^71 1#2|S(119)2| §^agf°S¥EH e?S§ 7HaSI3l 
9ie 4giEH8J e|9«6l(121) S£ 3HIjHA|EH(123)7h ?^SD. 

4f7| ^glEHfe, £| 5»j EH (121)011 011 U XI S M3S1j2. 3H1DIA|EH(123)S SB^SS 711^6101 2l??afl2|.& 

ssi7i sis s^. 4171 Ei«iEi(i2i)7f -a#»-fia»fe slot, nsm sm^sj ggfg si 
^§iAi^ja. 

4171 ^MIEHOIIAH ^SOI 7HaS SSc, 7HDH AIEH (C5.C6)sL 0C 321 ^^S¥0|| °J71@C1. 4f7| 

dc aa»ia¥fc. 4ifii7i2i ?§oo nae-Dcsas fe^Amci. ^i7i 'ocas»4S¥S¥Ei ' »«a oca^ 

gfg H1^l2g£J IPM( 129)011 gJ^SIU, -^71 IPM(129)S 21^8 DCaSJ-2£¥EH 21^71(125)21 ?S§ 

ass '#7i oi^oia sen°i eiwei g7i^si7i2i #12171 xjicn .'sskmi qioHah sssa. 

^a. EAiaiib ani aa&.'DhoiakasQb saxnoisj£¥(ioi)s.S5HAH ^ui7i ^21 oioias 
g=EH£¥EH ssxiais g»7i act. >.:Ais»7i a^ei asfga £Eb y^gaoii cusiAH 4WI7I m 
21 oioiasssEHfe a&Afois sEfc.yg*AKiisai gge ?isixiais §m, a aiais ^217121 ga 

X1IOl£|S¥(101)» eSHAH ^2171 ^2| D10ia£gSEH71 eiAISITII &Q . 0I¥. OlOiaSgSEHte §3 

asoii oa-AH atomism sa- 4» aasnnisi =srs no\&&. #7i 4&,-siis(iii)2i aioiszt 

Oil 2| §H AH g7|2H7|2J A10IMOI IHOiacl. IS1, 01OI3SgSE|fe fi!2| siaS ¥I3HAH 

aaioi(ii7)« esoAH m aEi(ii3)-s jyioi&ci. •• : ; . 
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OS, 2I¥ S^&XIS S5HAH *!2|3|£ j2ftaSS' EMIH9 (103)21 EMS S9(105)« 53181 

22. &3| SEIOUA-i 2§°!M2| inOIS SSOI JOaO. 

&3| SHS n#aag £3|0lfe PTC xm§ SSHAH =3S# SOI *||3ia an 

Mai am (io9) on eJ3iaa. nam ^213121 ewidzs)?) s^.^soi oi*6ra ^oiife ofoiasg 
sa°j aoistoii msi b»okio7)^ S-ss) si @ ah , &3i naiois sshah an Ma^sou 109)011 2 

S!0| §330, 

&31 an egH^sffl(io9)fe. gj^Eife ans sssm. anxis oioiasgsEioii a^si 

3BIII &3| S# MeSiSCH (109)21 Si*8 SSHAH §HSIS(119)0fl 9993", £)3| §HS| 

g(ii9)fe gi^afe.iasasis be aa°s s^Aigja. 

4)3l-'3«ffl£(119jOIIA| §#a 0Cag)a £|ei|E|(121)a «AI9(123)£ '?«S 4»SHS0« 2J3iaO. 

Ahp| Agggfe gj^ans 2§Aia ?.^2£ sasscnoi gjasife §srs &m 4»88ttea. ^. &3i 

£12!) Q (121)011 0||LHXI# 6)3| 9HflHAIE)(123)0|| °|5UAH S8)aS38 &m CO£)AH 

gj^an2i gm^a bspi 9imm, &3i £i es s 020 on ah a#§ M«»t ejsfg sioi asm- sh^s 
n^»ff a# ms= at 2010. as. &31 £1^9021)011 2|sh oiilhxpi ^^g^ ^Aiaa & 

3| 3H!A|9(123)0il fr^a 6||LHX|2| g)aAiaOII 2|6UAH a II 21 ag)2| ?|&0| 21SID1, &3| *»/ 

SAiaqi nsnisaoii chshah .aw.ttflH i SIPI2I «s 3n<MS3is snii. at 2010, 

oi£i 301. Usui sh'^oi assa. 3*01 3Haa a§)g 3Hhhaieh(c5.c6)m ?'aa-"Dcaa»»¥oii ' 

aSfSt}. 4^1 3HJWA|Ej(C5,C6)b gJ^S&S fll^SHAH gaSIP-31 i! § A| g 01) AH 4*g8)0J f ^ 

21-31 *<» las sib pcaas ttg&te saoio. 

oi'sjii shah aaa dc a as ipm(129)oii ei3i£in. &3i iPM(i29)a 2)^1025)21 =?^oi 3& a# 

a&S »^A|9MI £|fe 201a. 

^. ee«2| SibHEH §3|2,S)3I=, 6)31 IPM(129)0II SgSlte 32)3) af|2| 9\gjkQ\\ n}S ^MW&m 
9\m.M £1^9(121)21- ?HIIHA| El (123)1 OI^CHS 4^§g9g Olgoin 91Q. 

□aU £)3| dl "19(121) ^ 3H1IHA|9(123)£ ?&a'4=§I!9fer. Si AH 21b H121 SOI, £|aj 

9(121)011 2|oH ^Slfe 0HLHXI2I **ZS|AIZ)jD « A| El ( 123) Oil *S|S 0i|LH*|2| »aAI2)0l 

oil chshah axift-m. sichsj g« 3Has:niM gg 4= sto. ooah ai\ ggfaAi^oi nsm^Sj* 
aaisn»a. n& saife ioi^ ^ wman ao.--.neiu £is!!9(i2i)2i ?hdhai 9 (123)011 

2I5HAH SSSfe Saa'AiaS nSIU^SOII [0£1AH ^§^°£ SSI 4= 5ife 5101 0HJ»/ 3I«3S 

at on my AH All sa > v ehs eihsph aci. . 

nj£1AH S2H2| °!tH9 §P|il|^|2J JKHSSfe USEI^gOII □6HAH CHxHSUI SSIOI, «S 

01 85% §ES &§£iaa.. 32HAH §2H2| 2JtH9 SP|SS|^i2| JHOifflSfe, 4^1 

S^niSOII GH£|»4=2| USEh^F fiSEIOI 2|.¥i>|?|.0| efggM ^311 EJ2J9. 0|£HS go^¥EH S3! 

2i eitH9 gj\zm7\°\ Mioisisfe ^a 3Hd°s eimo4 Usui ^«i s^s ewAisin ssia 

a. •. ■ . - ' ' • .. : ;■; 

'»a. aeoiife /as s»a» shsspi ?I5hah ai jism fli ^i ejsaisies/h , ins ui 
g§ iat 4= sin, ge'afe tf#s sis 4 sib gf^2i pfc j\&o\ ^§a eitna e^issj 

JPI BI&S2 Sid-.. 

401 ^g)g)<N2| PFC 3I&0I S!Sa &!W9 S^ISSf^lfe. ei^Ste n^n^SOH CHSHAH feS^2§ CH 
xHtf 4 SIHHS 2JSHAH ^S3HagO| DH° : feO. CHMOi IGBTS 0I§& ; '^918 fllOl^ « 2|5HAH £ 

a dc sent ^^Ai3i3 sici. 

nam a^si pfc -31*01 sjga eima s^isa^ife, oc ga .a a* ^efAisoii nisfAH; pfc 

XII01SIS2I IGBT ±9\%±X\S} EI9I SS2J IPM°| IGBT ±?\%±X\J\ LHgfOI iMfe W«2 2t 

ch. ,• • • ; ; ■ • 



ats/of oimimtHs y** sin 

dial AH g SS2I ^a DC ag)0|| 2)g IGBT i9IS4:A>2| Hl£m ^Xlff 4= Sit °JtH9 §312 

S13I2I .JEHOIS^efS .flISSOII Si9. • - 

SEff. S »a2| gj^ag)2| b's^OI gHH, PFC aOlSls'si 2ft&4S0ll' 2ISHAI IGBT i?IS4:A> 

■s. aiaws sjiaitt 4= sife.eitHEi g3issi3i2i »ioig)as his&oii ao. 



<g?\ ^^m ?ie a '•'bs'oii doe ejma 5312213121 ai'oi&aa. 3i^& dc sa a 
g)M 43H2i agfg^og uvn, 3011 us s^f^EHS ^^oife m i S3ii2f; ocua' a&« axisi 

M 2 B3HS1; ^31 UXia DC S3 aEIOI g}^3|2| §^S§ 31^311 g|fe g¥IOII SKI W 'H9t 

3is s^Ai3ij2. axis dc S3 a soi -s^soi "*p)fe's saas ste nag) s^oii-sss. 

CH. SJ-^3121 i^l §X|A|3lfe5.HI 3 B31|£f; H«53|2| S^AI^¥9 2§AI2) 8X13 DC §3 a 

■&01 gf^3i2i season cesstus ai 4 &isf; g)^3i2i ■■ , s-=)5S¥& £Saiz}-'# : . : & 

xia oc s3 a'aoi a^'rsi's^aa- di'8)£"soiafcxi« axi-sn* m 5 331121 ; &j\ n\ 4 3311s 
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b HI 5 B3II9 £201 2^9X1 atSt^tDI 0||£|&EH£ SBol*=fll'6 B3ilft 51lo|01 ?S@a. 

#si ^s itsspi ?ib s arson we eiws 33122P121 aois*ifc. a^a&oii ^sshah &j 
*ia#3i s^eie^ ±¥i§9;= 2!M:>iiasis9: g^aai alalia ansKx., #31 pfc hioisis 

9 ±¥|gAI2S 218lfe ^S^HasiS «|(H^Bj»: #31 s**3ll*!a£2| • BgS&OI 3IS8HAH 
DC ga S8fS 2J^5l3, 3# 3WaSS »«A|3lte 3#K¥l±¥liJSS]»; #31 3#fll¥-l±¥l§!e&9 
fi^Oil 2|6DAH ?SE|b 8^3|2M. #}| 3#»¥-l±¥l§£§0ll gJ^9b DC gBSgfl 2X|S^ DC 113 
BBBXl^Ba:- S^M DC S3 a&S ^:>H9 a&SS?2S UV0J/H 3011 iflS g^^EHB *!§ 

§m. #3i ana dc usaaoti ^isoDah «s?Hdsi^ Hoi^ea 3#ni¥-i±¥ise§9 m^m 

MO\o\t= HI0H4*BS . S»8KM ?S3D. 

s ^sg 2019 §3i£spi9 oc a as sich ef 4oosswn ^a ?t^f2? 28ioi, pfc hi oi sis 

2| IGBT^flS^na IPM2I IGBT ±¥lt!±XP* Ua Sli ^B|3F SlSttH. #31 2191 ±¥IS±#9 § 
2HAI3AH EI£S gJXISS ^S?§ SO. . 

ib, s ttas'fiiesaaoi n; pfc hichsis9 asa £^qs¥ehigbt ±¥I§±xk>ii as 
p sib as n*¥i±»s sisi ^§£rsD. 

oi» s¥e ESi s-^shw s-ttaon cos 2Weh §3i£sn>i9 hich^s «"smoi chsh/h »ahi8i 
o\m. ^SEib sjisspisi. Hiasisfe. 25>&3is ^&a ailpisk- ew?.i at' 23spi ? 

*J93|S g£IB 2 Hi EH SiJISSPIOIIAH £1931011 CDS 3S0IC}. 

E2bg asoii c&e bweh S3isspi9 ^spisi high ^seoick 

e at a si eima §:>isspi9 'HioHsiste, £ 2011 eaisf3 -site uta'aor. ^upkeaisui asm 

g<MS 4ii6H>l ¥HSh S&lH0ISIS¥(21)3l ?biaa. #31 SaHICH2IS¥(21)i= ^9319 ^ 
XISS a*ll3°S HlOISIfe 0JOI3SgSEI(65 ; £ 3011 EAI)S¥EH <£6\M U0\D\S. a^S 

P. 3EI3 gaHIOISIS¥(21)fe GWPIS¥a SgEIS a^SKX £2131 U)2J 0f0l3SgSE| 

CHI 23lo|te 2?IfS ■ 

3EI3 S SS2I BtHH 33I2ESPI9 HICHSISfc. a^9i± 3Haa9 tO|3 HIPHS ¥l&.EMI(5?3 
E0|±)2EH (23)9. EMS(EOI± 'maOHH{25j2f. gl^Ste ■ ja*a.&0|| fi&H AHIiaaS HI3H8PI ¥| 

»-Ajn 3AHm(39)a seecj. 3di3 £9319 ggan s/2= §fe ii^i ttaioi(27)a. §aa 
axi»3i sh& ptcs a§§a. es, ^931011 is^ ana a«»te-a* ssi±2dh(29)9, 
aa/y&si -s^s 4S- gmoim #3i'4& ^^01)21 nois ?i& 4^ ^aioios) 

£f, «|2| ffl(33), 40| ^2ISi2| ^offe gi||0!(37)M 

IS, S ^ h S2| oi^Ej 531553121 JllWSSfe 98%2I 3«aoj Ol^WXIfe fegSEIB ^?y|Sh3 

aifctt, 3 aea aa.. 

2I¥oiiah g^g^ a^2°j§ ocae^s s^rn^ §^sis(4i)2i aeon ^s.JHds ?is ksna 

3J S^301, 3 ?gg 53 3^(43), IGBT ^?IS^»(47), CfO|2El(49), 3£|3 a# Sil 
^X4tf(Rs)^. #31 IGBT ^¥IS4:IK47)2| g/25 ^IICH oh^l 'flff PFC fllO)¥(45)S 0l¥CHa 

a. . . .■ ' . . ; '. ' ■ . . . • .; /■ 

S CH XTAIIS^I tffflHB', §#SIS(41)2| HI 1 S^BOII S3 3SJ(43)0| 2393, HI 2 #^e0ll d! 

^ss(Rs)oi aagoi.. &i\ a^39"»(Rs)oiiAi'a*a a^iusoi pfc hi oi¥ (45)011 a^aa. 

3£I3 §#SIS(41)2| M 1,2 AlOjOII S@!AH(C1)3J '.SaSOI. #3| §^SI£(41)0IIAH g^Sfe 

aa wmm -'9t«or. #3i §was(4D°i xu 1 s^b^ pfc hich¥(45)2| gj»e aioioii ¥ 

3H2I XHSKR1,R2)0| 5jg 3193 SICK 

3dl3 "^31 S3 3^(43)21 I sm2| aOI2H(49)2| 0Hi£ = B0|| SAIM IGBT 'Afl- 

Jl (47)21 ga!HB»0il 4^1 IGBT Aflj|(47)2| -3||ojSB»fe- »S(R3)g SSHAH PFC 

HI CH ¥(45)011 02901'; OHDIQBATfe 3£FSE S 91 Oil 2293 21 CK 3 £13 #31 33»(H3)J» IGBT 
±¥1X1(47)9 3HOISBXI A^IOII S 6H49 »§KR4)0| 229CH, #PI X-|&(R4)S ^!6!»iKRs)0|| 32 
93 SIP-. 3£|3 &D\ PFC HICH¥fe DG §3 agfS BXISPI 9I»0|'^| aOI2E(49)9 9H±E3 
0)1 2293 2lO. 

= , g tfSSI ^§20^, S3 32(43)011 OHLillg ?2|8|2, IGBT ±¥IXI±IK47)9 S/2H0B CD/£K 
/H ^»a OHUXPI aoi2E(49)» ESAI3IBAH S^aQ. 3£I3 #31 IGBT ±¥lx|(47)°|. S/SH 
»ICHte.PFC HI 01 ¥(45) Oil AH 4^313 Sl°ffl . #31 PFC HIO)¥(45)fe, §^SS(41)9 i^2§¥9 a 
SiEhgg BXI8I3, Q0I2E(49)9 g^B9 DC &21W 2XIB9. 3£|3 -.#31 fl!4IM»(R8)2S^6j 
a#EfSS -?HI»0j. #3| IGBT ±¥|I| (47)9 S/25 EfSS HIGH SQ: 

OIU^II old, ^§2EH0IIAH ^BOI ^Hda SSS; 3HIIHAI9(C5,C6)S DC SB ^#¥0I| 2 

3iaa. #^i be aaaf^¥fe, ^9^19 ^soii gas oca as ^aiup-. #3i ocaa^^¥S¥ 
eh tt^ya Dcaaa ■ m¥iES2 ipm(5i)oh gj^93, #pi iPH(5Da a^a ocaa°£¥a 

a^3|(53)9 ?§i ¥IS 3# 3^3SS ^^A|?JO; 3£|3 IPM(51)0|I 2293 gib HSf(R5)B 

#:>i ipmes ssfe saws axis^i ¥IS XHSfOICt. '".-. 

ElSg #31 0|¥CHa S. asOII OS- 2WEH §}|22PI9 HIOHSSfOII CH6HAH ZfBSMI #ffl 

set. • • : .. .. ... '• ■ .'. 

0|O|3S^ SEH(65 : E 3011 EA|'){g 5t!HICHSJ£¥(21)« S oD AH fe'LH^I ^9 DIOI3SS ? r EHS¥EH 

saxiAis a ci. sj, AigA>.pf d@js ^as a e^ .yasaon; c[>£iah ^lhpi ^9 oioi3sg 
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safe yswoie sfe t+gfAmiM°i §mm mm xiais am. n xiais ^213121 

■ Sa»ICHffl£¥(2im WmM *>'£J3| 3*21 0|O|3£gSEH (65)31 ; 8JXI8MI . @D. 

01®, 0>OiaSg^E|(65)fe gaSEOII (UEfAH gl 211 01 (35)* 88 4S SSS(31)2| XHI0I8I3HU, 
^aiO|(37)S SSHAH a Sa(33)§ HOISO. SEff. *?LH3|£¥a2| ^aSSOU CBEfAl PFC 

»ioi¥(45)6ii pfc aiojfflsai.saroistoii tog ass a*»2, »«.aee! ipmsi mm w±^m no\ 
oia as nois^oi oi^ona 2i¥ gj^exie mshah 4isi?is- s^ei^ a 5 sag 

EMIia(23)2f EMS HE|(25)S »j»8K2.- &3| SEKXIAI £.§5.^21 EOI£ SSOI 'jpiSO, 

#31 ga* a^e isass s3ioiife ptc xh&# #5hah ggjai? §01 ai^a an 

S gH ffl (29)011 e!3|SCf. DEI 3 ^2I?|2| gl3f3l(53)3| §# ¥§01 0I¥CH2 *0||fe 0|OI3£gS 
9(65)2) XH1 CH oh CHI HUN- 89101(27)31 B 2HSAH, #31 B 211018 S6HAH an M@S±Sffl (29)011' S 

sioi ggaa. 

#31 an Mas^sDi(i29)fe. 'a^afe an« ssshq, sea anxig oioi3£gna(65)oira£ 
.»«. #2Pi *on safe a anata anas* mo. 

#31 a^ ^ih^sd) (29)21 gJ^S g6HAH I^SSS ■ SSfflS(4.1)0|| ■ #31 

§nsis(4Dfe aj^Eife unaas dc asss siiAiaa. #3i susismdoiiai anisna as- 

S 533^(43)011 enhSlII, &3| £332(43)8. IGBT ^¥1 XI (47) 31 gg^HOMXI 4= A2| 3WS 

ga&a. 

SAH aSfi- tifSf aOI, #31 0fO|3Sgna(65)0IIAH g^'a^ £J3fa -£¥8 PFC Xj|0J¥(45)fe. # 

'3|-s#as(4ijoii-Ai a»s#s ag)2i mmm x)#(ri.r2)§ ^shah &mma. nam £!&xiskrs) 
§ Sohah an asi gftu. oiiiiHi s^a as mm m &^wm°i mus ejxism. #31 pfc 

XIICH¥(45)fe &J^a^2| AheiUKMI ?§§ ol^AH a^3h SI 4= 2AE^= IGBT ±?lxl(47)2| S/25 § 

^. #31 PFC XIIO|S|£(45)S¥a XH#(R3.R4)S gSIOT^&KHz ^DH4=2I g±^0| IGBT i?lfl (47)21 
5«O|e&X>0|| °J3|EIS. IGBT ±9\X\(47)D\ 25 gSfEI^AH &3| S3 28(43)011 S&a a#3F OQI 
£E(49)M S8KH OCSa.^aS 3HHHAia(C5.C6)0ll taBO. 3£|3 #31 PFC MO\ si S(45)2| XIICH 
SFCH1 IGBT i¥l XI (47)31 g 5^51 B„ QM S3 3gJ(43)8 a#S «a»Ch 

aEHAH #31 53 3^(43)0)1 SaS a#3l #31 IGBT i?IXI (47)21 fiH S^WI OJEf/d gfasife 

oi mm 4*M3&m, 98%oi4i ^soi ?Haa aaoi ^eig ?hbhaieioh essis, #31 ggig 

3HHHA|E|(C5.C6j^¥E| £S OCa&OI g«£|CH IPM(51)0|| eJ3|S|fe 5JOIP-. #3| IPM(51)S. S^SIfe 
DC B&m QM 3# 2#a^°^ »*»0|. gi^3l (53)21 ^gaei S ?»^» »10IoF3fl Sfe 3J0I 

oioi. fessa U2i aoi2E(49)fe. dc §3 aeioi igbt a^s^xi^ s=t 5ia ^xisi3i ?ie ^ 
aemxieoia. 

'ses. iy#xitf(Rs)oiiAi axis a^3i »a*aii eesim. pfc si oh ¥(45)011 ah "s^a asoii 3|^sh 

AH 0IO|3SSSEH(65)S¥EH IPM(51)0II aS3l e"3|£|SAH, ^3| IPM U¥2| IGBT i?ISiX|2| 7«0|M 

a&oi 2S£iE^ sioiaa. tuaiAH aia^oii 21& igbt ^?ii!4ixi2i. ni^s ^xisife 3a 01 a. s 

e..'PFC HICH¥(45)fe SSSIfe DC S3 a&OI 3I#^ 9S13HU XHXiei21 S^OIIE IPU(51) LJI¥2J ± 
9\%±X\2\ 5||0|Magfg 2n§|£s J||CHA|2JC>. 0|£H& fllOIS^S PFC HI 01 ¥(45) Oil AH a^olfe a 
SOII 3I56HAH OIOI 3£g«EH (65)2| H|0|5|0|| 0l¥0iaCf. 

^, S ^S2| ojtHEH S3|5S3|2| HICHSJSfe. #3| S3 2g(43)3l IGBT ^91X1(47)^ ¥^a PFC 

Bioiaissi «»a s^'M 2ioiiAH «§§ 98% 01 # ?Hasioi ^xhi 3^ei flHia &*Ai3it ocaem 

IPM(51)0|| S3AI!ia. 

S ^S2| ojtHEH S3I5SI3I2I fl|0|a|Sfe, #3| PFC HI0I¥(45)2| BICHohOII S/25 S^2|fe 
IGBT i?IXl(47)2| E/25 E|g 210II 2|§HAH S^a&i2| £=0|| #a«0| £f§a DC a?iS DC 
§ 3HIIH A| EH (C5.C6)S 53.f 4 2ife 3J0|Cf. 

^. &3| PFC XII0H¥(45)fe Cf0|2E(49) ^^BOII ej3|S|i= DC ^33811 ^XIol3. S# DC 
S3 a&OI IPM 2f£ S3i 4= 2i£^ #3| IGBT i?ISiXK47)2| S E>gJM 

jES; #3|» VOI PFC fl|CH¥(45)2| g/25 XHI CH CHI 2|oHAH SBH 2i m EH g^SPIfe DC l!3agfi 

acn dc 3iosmwxi£ Hi&aaeu. pfc hichs^2| aisoii we s wsoir/dte dc 4oose S ^^0, 

0|-f OIS 4= Slfe 33 0I.CK 

cieg, s graoii t&e eitHEH S3issi3i2i hioiiisoiiah dc a^si g#oi oi^oixife ssoii chohah 
^sefa. • ... 

E 3@ g WS2I eitHQ S3|5^3|2| H|O|ll^0||AH ^gfa 0C a&S SS6I3I ^^soia. 

e 3011 a^gfe dc §3 aEfs. e 221 dc a& s&s 3HBHAia(c5,c6)2i s^a°s¥a ej3i 

DC 3HBHA|a(C5.C6)2| g»B(E 20|| EAI )£§¥EI 2.' ^£1^ DC |3'5S§ 318 

XH?f(R10.R20)j». DC 5SS2I Sg}3| 3£ISE a?I.A|O|0|| QOIEE * 3HHH Al EH (C10) . 3£|3 

xhs(r3o)§ mt»M Qmiasgsa(65)2i a^axKAD.i.)oi] gj^aa: . • 

#3| PhOI3.pgSa(65)fe #3| X)S2l,3HnHAiaS S3HAH OlVf 3 #S2| DC S3 Sgff S^6I3. 
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m?°i ptfS3/pxi§! bspiceaisw ssn oisskm ej^s ofttsndsi axis die at) 
«h/h oc aaasi a#e)p' : ■. 

01 « 311 DC §338)011 PPAH 0)0|3SgSE|(65)te £3|&tXK0UT1)M S6HAH PFC HKM¥(45)2J 

a/2H HlOlAJS* .^5)3, SAICHI Hh^l Sgoj IPM HICMSISOH U.V.W.X.Y.Z 2)^2| S^=g j),^ 

E 4011 EAISI3 Site P2) DOI , &i tH El S3|SS|3|2| HICMSISOH SSte DC H3a^g 2J»a21 

oil ppah oia3ixi y§25 set ^ sip. 

E 421 a¥P 901 £2) SSAI 2J3£!2)0I 3361 gOISMBH. PFC HI(M¥(45)te • Ws 338 S&SI3I 
¥18)01 IGBT ±?IS±X|2| BPS S §)3flx| 0|£)2S KIXPMI £112, 01 Cffl IGBT ^flS^'HOU ^P3) 3) 
&M ±X)2| m&m 0)i3|AI3|31l Site SOIP. £§). 2)^?|2| ¥S)3| 3¥8I£ ssg §?, E 4°l e 
¥2) is£ DC 32)01 IPM LH°I IGBT r^SIS^XIOII CHg3|| £12, 01 S^OHE IPM LH¥2| IGBT ±9\ 

s ±xi si nh£s opiai 9i 3ii sit aoip. 

iff, er*?rsi s*)£)ehoiiah pfc hicmsisp esskm season; e 421 t^si 901 aaoi •aajsi" 
soixite. 3^3) st^aa.' 

ppah oisTA oc s&oi ceiaitai-. ipm s pfc bichsisp m^m hichskm. w% w& 
m s-xisr sfi^i 21a. 

QS Ete; s tfs'011 ajs ama §3i£P3ip hicms «e e^f sseoip. 3ai3 e 6S e 5 
21 nextoii asst. J9I:CH sseoip. 

.DlO|3Sa#E|(65 :'E 3011 EA|)te S3BICHS|S¥(21)S SSHAH *2| 0)0|3Sg#aS¥a 

te3xiAie D3ii sp. **. aisxpi flagi yjg^a ate y»saoii ppah ^jlipi *2ro)oi3s§ 

SEIte yig)A)0|g SEte ■ y»AhO|*2| SfJS AS XIAIS S)3. 3 XIAIS AISI3ISI 
S3HI(HSIS¥(21)g SoHAH ^IP3| ^2| D)0|3Sg#a(65)3) a XI SMI SQ. 

PPAH 0K>|3Sg#9(65)te *!LH3IS¥a g)S S3SS0II PPAH geil0|(35)8 S§) 4& gHM(31)2| 

S*)f jiiofof^u, aeijoi(37)» sshah a sa(33)« hicm&p. 

E§). P0|3Sg#a(65)te *JLH3|S¥a g)S SagSOII PPAH i'.SMWISI ?PS8 BIO). SBH3S 
HISAI2JP. B8S 45LH3IS¥EI 2)2;3|2| ?§§ XIAI&SB 8)*3|2| HICM SBH3S HISAI9I3, 

;>i2i =?mm xiai^xi gfog g^iei jj\o\ sai3te his&eh3) pxi 8)teP. a wis. a)§xip § 

}|£S)3|2| ?§0|| dig -fe^l 3IM S^ff ^LH^I «*S| DFOI3ggSEI^ ^'2I?|2| Dh 

OI3^S^EIOII gf^P|2| X| A| SMI S3. Ol (Ml PPAH D|0|3MgSE)te S^3|2| fl|01 

«5H3» JJ|eA|9IHAH g^S A|5,^m Elte xoip; 

PPAH fll 200 B 311 Oil M B«t3|2i aiOI «EH3 ^EHB SB»2. &^3I2| fllOi MSH33K AHM4 f EH3l Ot 

01.. PFC HI OH ¥(45) 2| S»0| §X|£|£^ Site 25 ..^HS a6j»a SAIOII, IPM Bl 01 SI SOU 2J3|£|te 
U.V,W,X,Y,Z t!l§ 3£|3 PFC fll'0iaS2| S^OII CHS AI2JS X||3oPI 9\m PFC §^ P 

010121 am g£IOIAI?!P(ai 203 B3II). 

33 P &?\ M 200 &3JI0IIAH ' a^|-2| XHI CH S2H35f AIIM fe^EDOIS, D|-OI3Sg#a(65)te 2J-^3|2| 

?soi ^gsrbt »s 2!xis}3, 3oii pg ?sas!2i m^m 9\& no\s^m ^s&p. 

DhOI3SB*H(65)i= 8WI2I =?m ?P4^3| 15Hz OlShS 3^0llte(XII 206 33II). gf^^|2| S 
Sf&EIPI 3H2| §XI^EH2J S*S-&BSP. PPAH DlOiasa^a (65)te PFC HICH¥(45)2| -S^OI- § 
X|£|E^ Shte 2= ^EHS MO\SM gAIOU.-IPM XilOlSISOII 2i3|£lte U.V.W.X.Y.Z t!5i 2HSP-. 
3£|3 PFC SI OH SIS 2| S^OII CH-ff AlZhS HI38PI ¥)& PFC 30|D12| &g g£|OUI£JP(JII 

203 &3HI), 

^31 ai 206 B3II0IIAH &i^3|2| >S ^P4-3h 15Hz Ol^eJ 3¥0«te. E 3011 EAIS DC g3 a^ 3X1 
SIS* SoHAH eiXH ^2J3|2| DC a§f $gl§ ?HDHAia(C5,C6)2| S^BOII SSte DC U3 SSi 2f 

oi mi g§@ dc §3 aeioi 160 ss o|s^s a^ascai 209 bpid. 'ea §a §°s e'ewoj',- pfc 

JHICH¥(45)P §^01 §X|£IE^ ohte .25 ^EHS MO\&JH §AIO||. .|PM fllCHSISOII 2!3h£lte 
U.V.W.X.Y.Z i!Sl ESffP. 3£I3 PFC Bl CM SI SSI S^EHI SAISfte PFC S M2H3S g£|0HA| 
tJP(J3l 221 B3II). 

PS. E 30HI EAIS DC 83 agf3X|S|SS SoHAH §!XH ^£|3|P OC 3HDH AIH (C5,C6)2| 

g^E+OII SSte DC a&iOl 350MS OISIOI3(fll 212 e3||), DC SSOI 450 SS 0|o|0|| 5HSS OH (SI 
215 &3j|). 0|OI3S3^a(65)te PFC fl|01S|S2| S^A|2fS flSKM S^BXKOUTDS PFC S- dsS 
S^thP. 0| OH PFC e S£H3te A||e^EH3| @P(HI 218 EMI). 

0|?. 31|^oHAH D|0|3Sg^a(65)te ^LH3lS¥EH &i^3|2| ^ggXIOH pg XHIOlSgOl 2J^F£IX| & 
teff, DC H3 ag)3XIS)SM SoHAH DC a*»'3. &3| SIS HI 212 B31I2H HI 

215 e3ii2i ia§ e.^Aiaia.".a*3isi's6f^soi -oi#oia 4= si e^ pfc hichsisp ipms mo\s\ 

CM g)^3|p ?§aS-2 i^AI!P. ' ' 
^, E 4011 AH c.d¥2| PFC HKMSJS 9! IPM2| ?SOH °ia &i^?IP S^^SOI OI^CMXIte 

01 p. • - " • ." 

3a P DC Hi ai)3X|S|S€ SoHAH . DC §332)01 160§S OlShS ^0HX|3HP(HI 209 
B3II). ■ g)^3IP ?S ^P4=3|- 15Hz OlShS HIP£IS!SC[H, 0f0|3SgSa(65)te PFC HI(M¥(45)P S 
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Sfs 25 HCHSjJ' SAIOII. IPM XIICHSISOII 0})a*= U.V.W.X.Y.Z '.2H&CKSI 203 0 

LSI 221 SSI). 

5. as*3i2i ?§§ n^t»M use* 3?oiie nas ab b0 sa e. ssab dc astoi g^si 

t DJIfc. ¥SIB ^SOfl 21 & PFC THOiSS. SU - IPM XllOlslsa IGBT £?ig±#2| II) £8 ?)6!l 
AH XII 203 05)1 g XII 221 051IS 4=t!S)b 3S0IO.. '. 

£0. &5| XII 215 05IIOHAH E 4S| e¥2l &0| , DC Haa&0| 335)511 3^0|l£ M 221 0511 

S 4= IS 6101 . feg DC §33^01 IGBT ^g^XIOII CHgSS 0§h E^^lfsl H)£§ gJXI&CK 

os, A!ui3is¥Ei a^ia-^sanoi-ajs siaas'oi -epfsiTaJS tfaotfAi gmuia ?soi 4= 
safe dc na ssaxisis» sshah ssa oc aaa&oi 35omm oiskhi s»aa(n 224 

0511). Q)0|3£l!SEI(65)b PFC.XI|0)s)^3) gztgEHOII SifeXIS PFC S2H3 §SSH 
A) 000Q(XII 300 05||). 



XII 300 05)IO)|AH PFC M205) All EH OH- 212:6!.' PFC S3- &0ICH2I §£fAI0S XH36)0| 
£§A|0(2f 2S)0I SS1?0||£ Sl^oHAI DC S3 a&JOl 350 MM 016)011 SifabXIB 00S)3(XI| 
309 0511), PFC XII 0)¥ (45) SI S^OI SXISE* 6)b 25 #EH£ XllOlif^ SAIOII. IPM fllOISISOfl 0 

^at -u.v.w.x.Y.z- tisi 2seo. 3£i3 pfc xiioisjsa s^Aia* nmsm pfc Qoioia 

2i§ SBIOIAIt!a(.a 306 0511). ; 

£E&, &5| XII 300 05||O||AH PFC §2* 82H35) AflS^EHOII 21X1 SfMffH . PFC E*0|D)a AI2S XII 
35)0) ±£JA|0(2f 2 2=)OI 32)^0||E 5)|^SHAH DC §3 32*01 350MM 01 ohOII 51*22 SlStttKXH 
303 0511). PFC 101^(45)21 §S»0I SXiaS^t S)b £5 #EHM fllOi&Dt SAIOII, IPM XIICHSIMOII 0 
?)Sb U.V.W.X.Y.Z i!SI 25{*G|. 32JH PFC XHCHs|£2| §S)A|0§ 8135)0 PFC S^t EfOICHa 
$S SeiOIAIEJCKXIl 306 05)1). 

>, XII 309 0511 fc, PFC xilCHSIS^ S S^S £SAi»'-*0||' OC S3S^0| 350SMS #£6)bXI 
S 0051b 3J0I2, XII 303 05(1 b PFC XIIOISIS^ §^§^1 ^SsfCPf 259 ^, dbSAia ^011 

dc naaehol 350ss. oisks 8)&s)b xis 006151 mm soio. deiah 4^1 xii 303 0511 §j xii 
309 05ii a ei*Aiaixr stm. pfc xiioiasa . ona»«£s 005)01 *ai ipm s pfc aoias-si m 

3RS 25A|3lte 50ID. ■ 

'■^.'e vsoii c&g eima g5i2spia nbigrefe;'. ipm esoii.ej^ab be gassn uaiskq, 
sais a&oi saaoj^u- aaaai'M. ipmhs 21 s^s-2=ai3|/h ipm as lh'si 3^m?-i^ 



oi& M%&'ti\2i aors ^ss pfc ti^s 0IS6IOI g5i5§)5i ma oc'aas &&m*m'&*?\9\ 
ssig a s)chaiscf. 3£i2 6»a a&2^ 05101 ni?i^?is!i:X>a meioi sit 

SISIO, ^51 Ef¥4^?ISiXia S^S 2HA|^AH SIS^WS Ms 5)3 A) 0§S g5|S§)5ia 



(57) 3? 21 

sj^aaoii ^sshah gj^a#3) i^gEi ^^isafe ^M5Hasisa; 

a^aef3) gj^awa. axiaf'of.' ^51 ^s5Hasi^a ^SAiae 5acn= ^S5Haas xiio)40 

^1 ^#5Ha§jsa g^a&oii ^i^shah dc hb as§ ej^sm, 3^ iwaas tt^Alsi 

b 3^H)?l^?liJ2Si!); ' . : . 

^51 3fe»n)?4^?iS2§a s^.oii asHAH ?ssife 2f^-5i a: 

4*31 3«m«>t?isasoii ej^ab oc saa&s ^xis)b dc g3a&^xi^03): 

3)b& oc §3 aas #5na a& - a-sie-s uvoiah 3011 s^ehm {sa»3. '^i'sii 

0 DC S3aa01l 5IS8HAH fe)5l ^S5HailS XIIO)402) 3^E)?l^¥ISesa S^S XIICHSIb All 0) 4= 
0S 5E&6)0) ?^ab 0U)EI S3I5SJ3I2I XIICHSIS. . 

8?8 2 ; 

2J» 5)b& OC H3 aeiS 40H2I' ag[g«o£ u^3, noil Di. g^gn ^§S)b XII 1 05)| 

a:. . . ■. : • -. ' •' •. . . 

dc ga aaf .^Ais)b xii 2 05)ia; j ' .' 

6t5i ric-H-a a&oi g.^3ia ' ; a-4r?s» 3)-^^i sib s?ioii s&ii on &^3ig s^ai^i 
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n, axis oc aaoi g&?§or m^^m aaa'ibia?t s^oii sus n, gwisi 
s^e siiAi9ife hi 3 

ewiai s^Aiwa'^aAia'*. axia oc sa gaoi ewisi suasion siratxiM 

8f*3|2| S^SS¥EI ^§AI2I *, gJXIS DC S3 2g}0l &^?|2| OlohS ^(MSfellS 

IJXISH? HI 5 B3II»: 

&J] HI 4 B3B : SEfe HI 5 B3»2| 5201 B^SJII afStSIDI ORSI^EHS ■ »B»te HI 6' EPIft- 2»8t 

oi ejwa spisspisj hich&h. 
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